INTRODUCTION
Tumor necrosis factor-alpha (TNF-α) inhibitors are effective in treating many inflammatory disorders and are frequently used in Crohn's disease (CD) (7) . Because of the role of TNF-α in the host defenses, particularly in granuloma formation, these therapies increase the risks of granulomatous infections, notably tuberculosis (the most common), but also other mycobacterial and invasive fungal infections (2) . Histoplasmosis is a ubiquitous endemic mycosis that is usually asymptomatic, but occasionally results in severe disease. It is the most common invasive fungal infection in individuals on TNF-α inhibitor therapy (9) . Histoplasmosis and its causative agent, Histoplasma capsulatum, are found worldwide, but especially in North and Central America. The fungus is acquired through inhalation of mycelia fragments and micro conidia, notably from contaminated soil from bird or bat guano. The highest concentration of the fungus often is in abandoned buildings and caves. Infection is commonly associated with exposure to bird roosts as well as the high-risk activities (e.g., demolition of old buildings, cleaning chicken coops, and spelunking) in endemic areas (3) .
Of note, the majority of patients who develop disseminated histoplasmosis are immunosuppressed (i.e., AIDS, hematologic malignancies, congenital Tcell deficiencies, solid organ transplantation, therapy with TNF-α inhibitors) or are at the extremes of age (2, 9) . Cases of disseminated illness occurring shortly after initiation of therapy with TNF-α inhibitors could represent worsening of smoldering infection exacerbated by recently intensified immunosuppression, or newly acquired infection as well as reactivation (3, 10) . Healthcare professionals must be alert to the possibility of this diagnosis, because delay in diagnosis and treatment increases the risk of poor outcomes, including death. We present the case of a young man with CD who developed pneumonia and acute hepatitis-like features caused by Histoplasma capsulatum infection during adalimumab therapy. To the best of our knowledge, this acute hepatitis-like manifestation has never been reported as a presentation of the histoplasmosis in patients with CD. This case report was approved by the ethics committee of our center. Informed consent to publish the report was obtained from patient. 
Case report
A 34-year-old white man was admitted to our department in November 2012 complaining of malaise, mild shortness of breath, cough, fever, sweats, muscle aches, and headache over the past 4 weeks. In the previous 2 weeks, he had undergone outpatient antibiotic treatment (levofloxacin) without any apparent effect. His current treatment included monotherapy with adalimumab.
The patient was diagnosed with ileocolonic, nonstricturing, nonpenetrating CD by performing ileocolonoscopy, histology, and a follow-through small bowel examination 10 years before presentation. At that time, the patient's condition improved with conventional treatment with mesalazine and steroids, but he soon developed steroiddependent disease. He was then treated successfully with azathioprine (AZA) (2.5 mg/kg body weight), and steroids were gradually tapered. The patient remained in clinical remission on AZA for 8 years subsequently. In October 2010, he experienced a flare of disease accompanied by arthritis of the knees and elbows regardless of the AZA therapy. He was started on induction treatment with adalimumab (160 mg/80 mg at weeks 0 and 2) followed by maintenance with 40 mg every other week. Induction therapy resulted in a notable improvement of the clinical manifestations. Thus, adalimumab treatment was maintained over the subsequent 23 months, and the patient remained asymptomatic until 1 month before admission.
His vital signs on admission were temperature 38.1°C, pulse 102/min, respiratory rate 28 breaths/min, blood pressure 120/70 mmHg, and arterial oxygen saturation 94% breathing room air. The physical examination yielded discrete hepatosplenomegaly. Laboratory tests at this time showed normal complete blood count, alkaline phosphatase 490 U/L (4x LSN), bilirubin 1.8 mg/dL, albumin 2.8 g/dL, international normalized ratio (INR) 1, alanine transaminase (ALT) 880 U/L, aspartate transaminase (AST) 625 U/L, erythrocyte sedimentation rate 56 mm/h, and C-reactive protein 45 mg/L. Evaluation for specific antibodies in serum, including IgM anti-HAV, HBsAg, anti-HBs, anti-HBc, anti-HCV, HCV RNA, IgM anti-Epstein Barr virus, ANA, and SMA, was unremarkable, and polymerase chain reaction (PCR) for cytomegalovirus was negative. In addition, the stool and blood culture results were negative for infection.
Abdominal ultrasound showed hepatosplenomegaly and non-dilated bile ducts. A chest radiograph revealed a small, poorly defined area of airspace consolidation in the right upper lobe (Figure 1 ), confirmed by a computed tomography (CT) scan, which also demonstrated a larger area of ground glass attenuation ( Figure 2) . A purified protein derivative (PPD) skin test was negative. In addition, sputum examinations for microorganisms, including acid-fast bacilli and fungi, were repeatedly negative. A bronchoscopy showed hyperemia of the right bronchial tree, but microscopic examination and bronchoalveolar lavage (BAL) cultures were negative for mycobacteria and fungi. A CT-guided percutaneous needle aspiration biopsy was conducted (Figure 3) , and the histopathologic examination of the tissue stained by methe- namine-silver demonstrated yeasts resembling Histoplasma (Figure 4 ). His urine Histoplasma antigen and Histoplasma complement fixation titers (1:128) were also positive. The retrospective evaluation of the patient's epidemiological history revealed a possible exposure to Histoplasma (he had cleaned a granary inhabited by bats).
elevations in serum aminotransferases, alkaline phosphatase, and/or bilirubin. Overwhelming infection manifested by multiple organ dysfunction, obtundation, and coagulopathy can occur in severely immunodeficient subjects such as those receiving immunosuppressive drugs (4) . However, markedly elevated serum aminotransferase values suggestive of acute hepatitis have not been previously reported in patients with CD presenting with disseminated histoplasmosis during anti-TNF-α therapy. Interestingly, granulomatous hepatitis caused by Histoplasma capsulatum has been reported in patients with human immunodeficiency virus (6) . Although liver biopsy was not performed in the present case, it is possible to speculate that the acute hepatitis-like presentation could be explained by the presence of extensive hepatic granulomatoses caused by disseminated histoplasmosis.
The diagnosis of histoplasmosis in immunosuppressed individuals is often delayed because of the overlap of symptoms with other more prevalent infectious complications such as tuberculosis and cytomegalovirosis (1, 5) . Blood, sputum, or tissue specimen (e.g., bone marrow) culture remains the "gold standard" for diagnosis and should be obtained according to the clinical presentation (8) . Nonetheless, cultures can take 1-6 weeks to grow. Complement-fixation antibodies are considered presumptive evidence of active or recent infection if there is a single titer ≥1:32 (12) . However, the results are often delayed for 2-6 weeks (5) . On the other hand, the Histoplasma antigen detection on urine, serum, or bronchoalveolar lavage fluid is a sensitive and rapid method and may be useful in the diagnosis of histoplasmosis, primarily in patients who are severely ill (4) . Curiously, antigen testing sensitivity is higher in immunosuppressed individuals with disseminated disease, although a negative result does not rule out an active infection (8) . Serial antigen testing monitoring in a patient with initial positivity may be used to follow therapy response and identify recurrence (11, 12) . If histoplasmosis is diagnosed promptly, antifungal therapy is highly effective. In this setting, discontinuation of TNF-α inhibitor therapy is important, although little evidence exists to determine when and how immunosuppressive therapy can be resumed (13) . While some authors reported the successful (i.e., without relapse of histoplasmosis) resumption of anti-TNF-α therapy in patients who ended a complete antifungal course, long-term antifungal prophylaxis may be needed if anti-TNF-α treatment is reinitiated (2, 13) . It is important highlight that in our patient the combination therapy with adalimumab and azathioprine might have exacerbated the secondary immunossupression, thus rendering the patient more susceptible the fungus infection. Is well known that azathioprine antagonizes purine metabolism and may inhibit synthesis of DNA, RNA, and proteins. Hence, it suppresses the proliferation of T and B lymphocytes (14) . Clinicians, particularly those involved with inflammatory bowel disease management, must be aware that the evaluation of patients on anti-TNF-α therapy presenting with febrile illnesses accompanied by acute hepatitis features should include tests to exclude histoplasmosis, mainly in persons Adalimumab was held, and amphotericin B treatment was initiated at a dosage of 60 mg/day and sustained for 12 days. The fever and the constitutional symptoms improved within a few days, and the serum aminotransferase levels quickly declined. The patient was discharged receiving itraconazole, 200 mg twice daily for 6 months. Therapy with AZA was restarted two months later while the patient remained on itraconazole. He is currently asymptomatic on AZA without fungal prophylaxis. Serum AST and ALT levels remain normal, and repeated urine and plasma Histoplasma antigens remain negative 8 months after the initial infection.
DISCUSSION
This report highlights a case of progressive histoplasmosis with acute hepatitis-like syndrome and pneumonitis following adalimumab maintenance therapy in a patient with CD.
The clinical manifestations of disseminated histoplasmosis as well as the timing of presentation vary based on host immunodeficiency and the degree of exposure to the fungus (4) . Individuals may present shortly after the exposure or years later and may experience asymptomatic periods alternating with symptomatic relapses. Histoplasmosis occurring in patients with inflammatory bowel disease taking anti-TNF-α therapy has been previously reported in the literature (1, 2, 9) . The majority of patients in these reports had respiratory symptoms associated with fever, malaise, diaphoresis, headache, fatigue, hepatosplenomegaly, and pancytopenia. Hepatic involvement is suggested by the presence of modest from endemic areas or with a history of possible exposure to fungus. In addition, individuals receiving anti-TNF-α therapy should be advised about avoiding exposure and reporting early symptoms suggestive of infection.
CONCLUSIONS
In summary, the possibility of histoplasmosis must be strongly considered in patients receiving TNF-α inhibitor therapy that develop nonspecific systemic symptoms such as progressive febrile illness, undiagnosed pneumonia, and acute hepatitis-like syndrome. Empirical treatment with amphotericin should be considered while awaiting the results of diagnostic tests for patients with suspicious epidemiologic and clinical features. This approach may decrease the mortality of this life-threatening infection.
